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document contains no commitments. If you have any questions. please contact Mr. Tim 
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Abstract (Limit to 1400 spaces, i.e., approximately 14 single-spaced typewritten lines) 

On February 01, 2018 River Bend Station was performing a plant startup. At approximately 27% power, an attempt was made 
to shift Reactor Recirculation Pump 'B' from slow to fast speed. A failure in the pump motor transformer caused the pump to trip 
during the upshift, requiring entry into AOP-0024, Thermal Hydraulic Stability Controls and GOP-0004, Single Loop Operation. 
Both procedures require monitoring core flow using the Validated Core Flow Emergency Response and Information System 
computer data point (WTX). When operators observed the data point they noted that it was "Suspect" and magenta in color, 

persuading the control room team to question the validity of WTX. The control room team engaged Nuclear IT to help resolve 
the anomaly. The control room team attempted to use several alternate indications of core flow, but ultimately was unable to 
reconcile the anomaly with the quality and color of WTX. Although the reactor was in compliance with Technical Specifications, 
the decision was made to conservatively shutdown the reactor. Nuclear IT contacted the operating crew several minutes after 
the shutdown to inform them that the data provided by WTX was indeed valid. AOP-0024 and GOP-0004 were revised, the 
color of "Suspect" data points was changed, and an extent of condition review was performed to determine if other transformers 

with the same vulnerability exist. 
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A. PLANT CONDITIONS PRIOR TO THE EVENT 

  

On February 1, 2018, River Bend Station (RBS) was operating in Mode 1 at approximately 27% power, performing a plant 
startup following a mid-cycle outage. Reactor Recirculation [AD] Pump 'A' was operating in fast speed and Reactor 
Recirculating Pump 'B' was operating in slow speed. 

B. BACKGROUND 

Reactor Recirculation System 

The purpose of the Reactor Recirculation System (RCS) is to provide the driving flow to the jet pumps to circulate reactor 
coolant through the core. The RCS provides forced coolant water flow through the core to increase the core power density 
and to remove heat from the fuel. The RCS, in conjunction with the Recirculation Flow Control System, provides a means of 
controlling reactor power over a limited range by varying the coolant flow through the reactor core at a controlled rate. 
Forced circulation of coolant water through the core allows a higher power level than could be achieved with natural 

circulation. 

Normal power for the Recirculation Pump motor is from an oil filled step-down transformer (**XFMR**) which is designed to • 
accelerate the motor to full speed in 10 seconds. With reactor power less than approximately 30%, the Recirculation Pump 
Motor is powered from the Low Frequency Motor Generator (L.FMG) set which runs the motor at a slow speed of 450 rpm. 

Plant Computer Systems 

The Emergency Response and Information System (ERIS) provides on-line monitoring of approximately 1,200 plant 
process variables. The system monitors both digital and analog input signals at specified intervals, performs calculations 
with selected input data, processes the data, and can produce meaningful displays, logs, and plots of plant performance 

representing safety related and transient response data. 

The Orbital Network Engineering ONE system is a server system consisting of a central processor, random access 
memory, hard drives, analog and digital input/output modules, time standard synchronization, and self-error checking. The 
Validated Core Flow ERIS point (WTX) is produced from input from ONE. 

C. DESCRIPTION 

On February 01, 2018 River Bend Station was performing a plant startup following a mid-cycle outage. At approximately 
27% power, an attempt was made to shift Reactor Recirculation Pump 'B' from slow to fast speed. The pump tripped during 
the upshift at 09:46, requiring entry into AOP-0024, Thermal Hydraulic Stability Controls and GOP-0004, Single Loop 
Operation. Both procedures require the operating crew to monitor core flow to determine if the core is in a power to flow 
region where thermal hydraulic instabilities are more likely and to verify Technical Specification requirements are met. Both 
procedures instruct operators to use WTX to monitor core flow. Operators found that the quality of the core flow value 
provided by WTX was tagged as "Suspect". The color of the value on the visual display was also magenta in color. The 
control room team was concerned that WTX was not providing reliable data due to the magenta color and "Suspect" 
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quality. Although the value for the point closely matched core monitor predicted flow for this plant condition and was 
consistent with what flow should be, the color and quality of the computer point led to confusion. The control room team 
engaged Nuclear Information Technology to help resolve the anomaly. The control room team attempted to use several 
alternate indications of core flow, but ultimately was unable to reconcile the anomaly with the quality and color of WTX. The 
decision was made to conservatively shutdown the reactor. A manual reactor scram was initiated at 10:57. Nuclear IT 
contacted the operating crew several minutes after the shutdown to inform them that the data provided by WTX was indeed 
valid. 

II plant systems responded as expected following the scram. The cause of the Reactor Recirculation Pump 'B' trip was 
determined to be a fault in the pump motor transformer. The transformer was replaced and the plant was returned to normal 
full power operation. 

D. CAUSE 

Reactor Recirculation Pump 'B' Trip 

The Reactor Recirculation Pump motor transformer was sent to a third party vender for an as found inspection. An internal 
transformer fault was found on the high voltage 'A' phase winding connection from the winding exit leads to the transformer 
bushing. This connector was crimped together with some amount of fill (solid copper bar) added to provide uniform pressure 
'across the crimp. The fill used was inappropriately sized resulting in an inadequate crimp. I his flaw in addition to thermal 
cycling of the connection/crimp over the service period of the transformer (through pump starts/shifts to fast speed), 
developed a hotspot due to higher resistance and, ultimately, resulted in connection failure. 

Uncertainty of Computer Data Point Validity 

The quality of WTX in this case is determined by the input used in the calculation that produces the data. If the default input 
is used in the calculation WTX quality is flagged as "Good". If an alternate input value is used WTX quality is 

flagged as "Suspect". 

Because RBS was in Single Loop Operation (SLO), WTX was automatically calculated using the core plate delta-pressure 

based value which is an alternate method. This alternate method is accurate regardless of pump speed and loop flows. 
However, because the input used in the calculation was an alternate method, WTX quality was tagged as "Suspect". All 
data points tagged as ''Suspect" are automatically turned to magenta in ERIS. 

To conclude, for this event the Validated Core Flow ERIS point, WTX, which was referenced by the Operators per 
OP-0024 and GOP-0004. was accurate regardless of pump speed arid loop flows. The point was magenta on ERIS 

because it was correctly using an alternate method to calculate core flow using core plate delta-pressure. The alternate 

method was in use due to SLO. 

E. REPORTABILITY 

This event is being reported under 10CFR50.73(a)(2)(iv)(A) as an event or condition that resulted in manual or automatic 
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actuation of the Reactor Protection System including a reactor scram or a reactor trip. 

F. CORRECTIVE ACTIONS 

AOP-0024 and GOP-0004 were revised to include diverse computer points and a means to determine core flow that is not 
dependent on plant computer systems. 

The color for a "Suspect" data point has been changed to orange. 

n extent of condition review was performed to determine if other transformers with the same vulnerability encountered with 
the failed transformer exist. 

G. SAFETY SIGNIFICANCE 

The condition of the station after the trip of Reactor Recirculation Pump 'B' during the upshift from slow to fast speed was 
stable and permissible in accordance with Technical Specifications and station normal operating procedures. The inability to 
reconcile the ERIS computer point was aggressively pursued by the station, but did not reach a conclusion until after the 
plant had been shut down. At no time was River Bend Station required to shut down by any station procedures or Technical 
Specification. lhe decision to shutdown was conservative, deliberate and controlled. [his event had minimal significance to 
the health and safety of the public. 

H. PREVIOUS SIMILAR OCCURRENCES 

The WTX data point was noted as "Suspect" and magenta in color in 2012 during SLO operation. However, this information 
was not adequately distributed to Operations Department Training nor was it added to AOP-0074 or GOP-0004. 

There have been several instances of the Reactor Recirculation Pumps tripping during transfers to fast speed. However, 
this was the first time a Reactor Recirculation Pump tripped due to a failure of the pump motor transformer. 

(NOTE: Energy Industry Identification System component function identifier and system name of each component or 
system referred to in the LER are annotated as (**XX**) and [XX], respectively.) 
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